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(54) A Composition for treatment of cellulosic material 

(57) An aqueous softening and antistatic agent 
composition comprising a quaternary ammounium 
compound and a biodegradable nonionic surfactant, 
which composition compr ises a quaternary ammo- 
unium compound having the formula 



treated with the composition. 



CH 3 

I 

C e H 5 - CH 2 -N + -CH 3 X- 
I 

Ri 



wherein is a C 6 - C 22 hydrocarbyl group; and X is hal- 
< ogen or S0 4 2 -, in a concentration of at least about 1 5% 
^ by weight. The surfactant is a linear alkoxylated fatty 
«3> acid or a linear alkoxylated unsaturated alcohol. ~Fur- 
O thermore a method for providing cellulosic materials 
(£> with a reduced tendency to retain an electrostatic 
g charge as well as providing said material with improved 

softness, wherein the cellulosic material is treated with 
^ said composition, and fluff obtainable from fluff pulp 

LU 
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[0001 ] The present invention relates to an aqueous softening and antistatic agent composition which is useful for the 
treatment of cellulosic material, in particular fluff pulp, fluff, and tissue. Said composition comprises a quaternary 
ammonium compound and an alkoxyiated fatty acid or an alkoxylated fatty alcohol. Furthermore the invention also 
relates to a method for providing cellulosic materials with a reduced tendency to retain an electrostatic charge as well 
as providing the material with improved softness, wherein the material is treated with said composition. 
[0002] Softening and antistatic agents are frequently used in the production of fluff and tissue 
[0003] EP-A- 765,41 8, for instance, relates to a method for the production of fluff pulp in which an antistatic agent com- 
position comprising quaternary ammonium compounds is used; the composition is however not indicated to have any 
softening properties. 

[0004] On the other hand WO 97/041 70 discloses a tissue containing a softening composition comprising quaternary 
ammonium compounds and fatty acid alkoxylate or ethoxylated glycerine or lanolin, which is not indicated to have anv 
antistatic properties. 7 
[0005] US-A-4,476.323. however, discloses a composition which is used in a process for the treatment of cellulosic 
materials to impart a reduced tendency to retain an electrostatic charge and improved softness and/or reduced 
mechanical strength due to the reduction in interf iber bonding. The composition contains certain quaternary ammonium 
compounds which comprises in particular a 2-hydroxy-oxypropylene group, which is believed to provide the combined 
antistatic and softening properties. Apart from this, the composition may contain nonionic surfactants, such as alkoxy- 
lated aliphatic alcohols or acids. There is no suggestion given about the compositions biodegradability 
[0006] US-A-5,31 2,522 discloses however a biodegradable softening composition used in paper products such as tis- 
sue. The composition contains certain quaternary ammonium compounds, namely mono- and diester variations of 
some common quaternary ammonium salts, which esters are said to be biodegradable, in contrast to the corresponding 
salts; the esters are also said to function as debonding agents. Optionally, the composition may also contain nonionic 
surfactants such as alkylpolyethoxylated esters. No indication is given about any antistatic properties of the composi- 
tion. K 
[0007] It would be - particularly in view of the documents referred to above - desirable to be able to provide a softening 
and antistatic agent composition useful for the treatment of cellulosic material, which composition is biodegradable 
Thus, the problem to be solved by the present invention is to provide such a composition 

[0008] In view of what is stated in US-A-5,31 2.522 (referred to above) about the biodegradability of common quater- 
nary ammonium salts, the problem has now surprisingly been solved by the composition defined in appended claim 1 
In more detail the present composition is an aqueous softening and antistatic agent composition comprising a biode- 
gradable nonionic surfactant and a quaternary ammonium compound having the formula 

CH 3 
I 

C Q H 5 - CH 2 - NT - CH 3 X 



wherein R,aC 6 - C 22 hydrocarbyl group; and X is halogen or S0 4 2 \ the concentration of the quaternary ammonium 
compound in the composition being at least about 1 5% by weight, preferably at least about 20% by weight. The quater- 
nary ammonium compound may, for instance, be chosen among C 12 - C 16 alkyldimethyl-benzylammonium salts and 
benzylcoco-alkyldimethyl-ammonium salts. In a preferred embodiment of the invention the quaternary ammonium com- 
pound is a benzyl-cocoalkyldimethyl-ammonium salt. The anion of the salt may be chosen among the halogen ions 
particularly the chloride and bromide ions, and the sulphate ion. although in the preferred case it is a chloride ion- the 
Chemical Abstracts Service Registry Number of this preferred substance is 61789-71-7. The cocoalkyl group Com- 
prises even-numbered, aliphatic, straight-chained C 8 - C 18 hydrocarbyl groups. In a preferred embodiment each one of 
the C 8 - C 18 hydrocarbyl groups in the cocoalkyl group represents at least about 2 mole-%, calculated on the total 
number of moles of said hydrocarbyl groups chains in said cocoalkyl group. The preferred mole percentage ranges of 
the hydrocarbyl groups in the cocoalkyl group are indicated in Table I below 
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Table I 



HYDROCARBYL GROUP 


MOLE PERCENTAGE RANGE 


Co 


2-7% 


C,„ 


2-7% 


C 12 


45-55% 


C,4 


15-25% 


c 16 


4-14% 


c 1fl 


4-14% 



° . , bl0de9radabl ?. nonionic surfactant is a linear alkoxylated fatty acid or a linear unsaturated alkoxylated fattv 
alcohol, in the present application "alkoxylated" signtfies that the compound is obtainable (although 7maTbe o^ n2 
^ZT« WayS h USI ^ a tematlVe Startin9 SUbStanC6S) fr ° m 3 reac,ion between a fa «V acid or fatty 2w^£ » 
™'f th il ?^ aS ° r mStanCe " bUt ROt reStriC,6d t0 ' eth * lene oxide or P r °P^ne oxide. In a JrelneZe^- 
^oTZu^Z^ fatty a ' C ° h0liSderived <™ C 10 - C 20 alcohols containL t e ; S 

double bonds. The unsaturate has a positive impact on the wettability of the treated cellulosic material In a oarticu 
tarty preferred embodiment the alkylated unsaturated fatty alcohol is etoxy.ated oleyl cety.alcoholTb ainable Km an 
adduction reacton between ethylene oxid and oleyl cetylalcohol in a molar relation of up to about 15 S of IvTene 
oxid to about 1 mole of oleyl cetylalcohol, preferably between about 4-6 moles of ethylene oxSto about mo e 
cetylalcohol. I, is part.cularly preferred that the surfactant is obtainable from an adduction reaction ^e^ ewX 
68 55 ot T- th? " ty L alC ° h0L ThiS Pr6ferred SUrfaCt3nt h3S Chemical ***** ServiceTeg stry Numbe 
reason routes 9 *" indiC3teS that °' eyl Cety,a ' C ° ho1 ™* be obtain ^y aVnTtle 

[001 0] Apart from the active substances discussed above the composition may contain various additives for instance 

such as suitab,e 9,yco,s - e - 9 - ethyiene - « ^ ; c : 

Snl> ? Cat6d K ab .°? PfeSent inVentl '° n alS ° relateS tQ 3 method for antistatic ™* softening treatment of cel- 
ulosic materials ,n which the present aqueous softening and antistatic agent composition is used The SS mate- 

2 LTrl anCS b T IP ' SUCH 35 m6ChaniCal PU ' P (MP) " Stone fl'ounctaood pulp (SOW), pressure g o nd^ 
thermS r 7 TSmo; PUIP (RMP) ' therm °- m ^ h ^ical pulp (TMP), chemi-mechanical pu.p (CMP or che ^ 
he^omechanica pulp (CTMP). In a preferred embodiment the cellulosic material is fluff P u. P> i.e pulp intended for Tv 

ducton of a number of ce.lulosic products the softness of which is of great importance, such as toilet paper hygiene 
00121 !^ er ; PaP ^ SheetS ' Paper fabriCS ' paper towe,s ' pa P er tablecl °*s, and paper clothing. " 
in?h t I T f J 6 PreS6nt com P° sition ™y °e added to cellulose material suspended in water for instance 
n tt T, 3 Pr0dUCti ° n Pr0C6SS Pri ° r t0 th6 f ° rming ° f the pulp sheet - The amourt of the preTem common 
nntfn T ^ ^Ti^ * 10 k ° /ton ° f dry PU ' P ' preferably up to about 5 W™- Alternative^ the cZSit on 

[001 3] The present invention will now be illustrated by means of a non-limiting example 

fSofar^ irXrifn^i T*" 9 *, ^ "T* ''^^ W8S COnta]n,ng the Substances se > in Table 

ii oeiow, and in the respective percentages indicated therein. 
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Table I! 



benzyl-cocoalkyldimethyl-ammonium chloride 


about 20 weight-% 


oleyl cetylalcohol ethoxylated with 5 ethylene oxid units 


about 75 weight-% 


water 


about 2.5 weight-% 


propylene glycol 


about 2.5 weight-% 



[0014] A reference composition was also prepared, containing the substances set forth in Table III below, also in the 
15 percentages indicated therein. 



Table II 



beruyl-cocoalkyldimethyl-ammonium chloride 


about 12.5 weight-% 


water 


about 87.5 weight-% 



[001 5] Both compositions were added to different samples of a 2% sulphate pulp slurry in amounts of 2 and 4 kg/ton 
dry pulp. Sheets were formed from the pulp slurries, and after drying the sheets were tested with respect to softness 
(the burst factor, measured according to SCAN-P 24:77 and indicated as percent of a blank test, and the tear energy in 
kJ/kg); and to the static potential in kV. 
30 [001 6] The obtained results are set forth in Table IV below. 



Table IV 





Kg composition 


Reference composi- 


Composition accord- 




per ton of dry 


tion 


ing to the invention 




pulp 






Burst factor 


2 


100 


73 




4 


100 


41 


Tear energy, kJ/kg 


0 


160 


160 




2 


156 


119 




4 


160 


69 


Static potential, kV 


0 


10 


10 




2 


1 


4 




4 


-2 


0 



so [001 7] The tear energy and the static potential were measured by means of method in which conditioned pulp sheets 
are cut into 30 x 210 mm strips, weighed, and placed in the feeding chute of Laboratory Pin Fibrizer (sold by Stora Kop- 
parberg, Corporate Research Center, Falun, Sweden), equipped with an electronic display indicating the energy 
required for the f ibration of the sheet, and the main and the feeding motors are started. A predetermined length of the 
strip is defibred by the rotating f ibrizer's pin cylinder, after which the feeding motor is reversed to remove the undef ibred 

55 part of the sheet. The remaining part of the sheet is-weighed, and from this the defibred amount of sheet may be 
derived. The ratio between the energy reading on the display and said defibred amount is the tear energy, measured in 
kJ/kg. An electrostatic voltmeter (J C1 148 from John Chubb Instrumentation) is used to measure the static potential of 
the defibred amount of sheet. 
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[0018] As can be seen the present composition has, in contrast to the reference composition, a clear effect with regard 
to all of the parameters listed in Table IV, in particular a clearly improved impact on the softness parameters. 



Claims 



1 . An aqueous softening and antistatic agent composition comprising a quaternary ammounium compound and a bio- 
degradable noniomc surfactant, characterised in that the composition comprises a quaternary ammounium com- 
pound having the formula 

w 

CH 3 
I 

, s C 6 H 5 -CH 2 - N*-CH 3 X- 

I 

Ri 

20 

wherein R, a C 6 - C 22 hydrocarbyl group; and X is halogen or S0 4 2 \ in a concentration of at least about 15% by 
weight, and in that the surfactant is a linear unsaturated fatty acid or a linear alkoxylated unsaturated fatty alcohol. 

2. The composition according to claim 1 , characterised in that the quaternary ammounium compound is a benzvl- 
25 cocoalkyldimethyl-ammonium salt. 

3. The composition according to claim 1 , characterised in that the concentration of said salt is at least about 20% bv 
weight. ' 

30 4. The composition according to claim 1 , characterised in that said biodegradable nonionic surfactant is an alky- 
lated oleyl cetylalcohol. y 

5. The composition according to claim 1 , characterised in that said biodegradable nonionic surfactant is an etoxv- 
lated oleyl cetylalcohol. 

35 

6. The composition according to claim 5. characterised in that said etoxylated oleyl cetylalcohol is obtainable by 
reacting ethylene oxid with oleyl cetylalcohol in a molar relation of up to about 15 moles of ethylene oxid to about 1 
mole of oleyl cetylalcohol. 

40 7. The composition according to claim 6, characterised in that the molar relation is between about 4-6 moles of eth- 
ylene oxid to about 1 mole of oleyl cetylalcohol. 

8. A method for providing cellulosic materials with a reduced tendency to retain an electrostatic charge as well as pro- 
viding the material with improved softness, characterised in that the cellulosic material is treated with a composi- 

45 tion according to any of the preceding claims. 

9. Fluff obtainable from fluff pulp that has been treated with a composition according to any one of claims 1 -7. 



50 



55 
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